kV-Cone Beam CT as an IGRT Tool in the Treatment of Early Stage Prostate Cancer: A Literature Review.
Image-guided radiation therapy (IGRT) is an important quality assurance measure that can be used in tandem with conformal radiation therapy treatment. Cone beam computed tomography (CBCT) is a sophisticated IGRT technology that has recently been introduced to the clinical setting. Cone beam equipment includes kilovoltage (kV) CBCT that produces online, high-quality, three-dimensional images of the prostate gland. Interfractional displacements of the prostate can be quantified and adjustments made using kV-CBCT so that daily RT can be accurately delivered. In addition, the volumetric nature of CBCT allows deformations of the prostate gland and surrounding anatomy to be accounted for using adaptive radiation therapy strategies. This article provides an introduction to the main IGRT tools that can be used in parallel with conformal radiation therapy of prostate cancer. A literature review is performed to describe the major IGRT approaches; however, the focus will remain primarily on the technical and clinical applications of kV-CBCT. Important considerations including patient dose, resource implications, and possible changes to the radiation therapist's scope of practice are also discussed.